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Nuclear and nucleolar regions were defined based on the intensities of the staining patterns of either Hoechst (A) or anti-fibrillarin antibodies (B), respectively, as detailed in the Exp. Proc. A selection of IF images across the z-stack for a single cell is shown, along with the corresponding nuclear or nucleolar regions (black) as defined using our semiautomated Image J plug-in. Intensities resulting from staining with anti-SUMO antibodies were then summed for pixels that belonged to either or both regions and used to calculate the average percentage of nucleolar SUMO1 or 2/3. (A, B) Blots shown in Figure 2B and C (lanes 1-12) were stripped and reprobed with antibodies against SUMO2 to confirm that the Ni 2+ -NTA pulldowns had successfully enriched SUMO2-modified proteins.
(C) In vitro expressed and 35 S-Met-labeled Nop58, 2mutNop58 (K467R, K497R), 4mutNop58 (K390R, K415R, K467R, K497R), K390R-Nop58, K415R-Nop58, K467R-Nop58 and K497R-Nop58 and were incubated with ATP, recombinant SUMO1, SUMO2
or GST-SUMO2, Ubc9 and SAE 2/1 as indicated. Reaction products were fractionated by SDS-PAGE and the dried gel was exposed to X-ray film for visualisation. The position of unmodified Nop58 is indicated. Modification of 2mut-, 4mut-, K467R-and K497R-Nop58 was less efficient than that of WTNop58, as indicated by the decrease of slower migrating bands and increased level of unmodified Nop58 (lanes 8, 9, 11, 12, 20, 21, 23 and 24).
(D) The majority of SUMOylated Nop58 localises to the nucleolus. Cytoplasmic, nucleoplasmic and nucleolar fractions from HeLa 6HisSUMO1 cells were subjected to denaturing Ni
2+
-NTA pulldowns, and input and eluate samples analysed by Western blotting using an anti-Nop58 antibody. The percentage of each sample that was loaded onto the gel is indicated. 
Supplemental Experimental Procedures
Plasmids made for this study
All plasmid sequences were verified by sequencing. (http://rsb.info.nih.gov/ij/index.html) using the auto-scale function all channels. Cell nuclei were selected as the regions of interest (ROI). Briefly, pixels were defined as belonging to these regions if they displayed intensities greater than a "high" threshold, or if they displayed intensities greater than a "low" threshold and were adjacent to another pixel that had also been defined as either nuclear or nucleolar. The same thresholds were applied across the entire z-stack for each cell. This plug-in also enabled the mapping of pixel intensities resulting from the anti-SUMO staining to the pixel location, i.e., nuclear or nucleolar, across the entire z-stack.
Insert

Immunofluorescence
Cells were fixed and stained according to the Exp. Proc., with the following antibodies:
mouse anti-fibrillarin (72B9; 1 in 10; (Reimer et al., 1987) ), rabbit anti-coilin (204/10; 1 in 300; (Bohmann et al., 1995) ). Images were acquired and processed according to Exp.
Proc.
Preparation of nucleolar extracts and purification of 6HisSUMO-conjugated proteins to examine 6HisSUMO-Nop58 localisation Cytoplasmic, nucleoplasmic and nucleolar fractions were prepared from HeLa 6HisSUMO1 cells as described previously (Andersen et al., 2002) . Cytoplasmic and nucleoplasmic fractions were diluted ten-fold with 6M Gdn-HCl-containing lysis buffer. Purified nucleoli were solubilised in 6M Gdn-HCl-containing lysis buffer. 6HisSUMO-conjugated proteins were purified using Ni
2+
-NTA agarose (Qiagen) as in the main text (Tatham et al., 2009 ).
Immunoprecipitation of fibrillarin-containing complexes
Endogenous fibrillarin was IP'd from HeLa cells lysed in sonication buffer. Antifibrillarin 72B9 (5 μg; Cytoskeleton) was incubated with Protein-G Sepharose (~100 μg; GE) for 1 h in SB. Unbound antibody was removed by washing with SB and antibodycoated beads were added to pre-cleared lysates for IPs (3 h, 4 °C). Bound proteins were washed with SB.
To IP WTNop58-and 2mutNop58-GFP from U2OS WTNop58-GFP and U2OS 2mutNop58-GFP cell nuclei, pellets were resuspended in U2OS Buffer A, incubated (10 min; ice) and spun (2,000 rpm, 5 min; 4 °C). Supernatant was retained as the cytoplasmic fraction. Nuclear pellets were washed with U2OS Buffer A, resuspended in RIPA buffer, sonicated, spun (13,000 rpm, 10 min, 4 °C) and pre-cleared with Protein G-Sepharose beads. Extracts were incubated with GFP-TrapA beads (Chromotek, Germany) for 4 h (4 °C). Beads were washed (4 x 1 ml of RIPA buffer).
In both cases, bound proteins were eluted with SDS-PAGE loading buffer, and analysed by Western blotting using the following primary antibodies: mouse anti-GFP (Roche; 1 in 1000), rabbit anti-fibrillarin serum 42 (gift from F. Fuller-Pace) or anti-Nop58 (main text). For Fig. S5C , the secondary antibodies used were anti-mouse AF680 (Invitrogen) and anti-rabbit IRDye800 (Rockland) and proteins were visualised and quantitated on an Odyssey Imager (Li-Cor Biosciences).
Cell cycle analysis and flow cytometry
To detect the percentage of GFP-positive cells in U2OS WTNop58-GFP and U2OS 
Primers used for real-time qPCR
Thermal cycling parameters were 10 min at 95 °C, followed by 40 cycles at 95 °C for 30 s, 62 °C for 30 s and 72 °C for 1 min. 
